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METHOD OF HANDLING SERVICE CONNECTIONS IN A 
COMMUNICATION NETWORK 

A strong growth of the traffic volume in the access area to services that 

are offered by other networks, for example the Internet, is connected with the 

strong growth of Internet services and other special services, yu^ke demands 

made of the exchanges forming the access area to these networks - fehus - increas e" 

^to-ar-stdSi&tafilial "degree. 

£ara situation is additionally intensified in that current exchanges are 

not dimensioned for the absolute call lengths and distributions of call lengths 

that mainly ^n 1 ^ ^ r ^ ri mpln i n the Internet traffic,, to the entry nodes of the 

*jlnen -He*e *i$ &~ s\ igjif increase In 

Internet service providers. Even for an only - shghtly increasing Internet traffic 

volume, additional exertions of the Internet access service operators are 
- therefore needed for expanding the capacity of their switching centers in order 
to fee ab l e t o maintain the actual voice traffic with the required quality features. 

The invention is based on the object of placing-sakl network operators 
in the position of governing the increasing access traffic to the entry nodes for 
special services, particularly for example Internet services, without an involved 
expansion of the switching centers. 

S^id object is achieved by the subject matters of claim 1 or 5. 

It is already known (see tnc d Jay Tao et al., "Internet Access 

via Baseband and Broadband ISDN Gateways", Proceedings of the/thirteenth 
Annual International Phoenix Conference on Computers and 
Communications, 12-15 April 1994, Phoenix, USA, pages 485-490) to check in 
an Internet access connected to a switching center to see when an 

Internet connection is closed in order to subsequently initiate the cleardown of 
the (dialed) connection previously set up for the Internet connection as soon as 
possible. What is thereby proposed as an especially simple version of 
monitoring is a time-monitoring that monitors the Internet connection for 
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inactivity. The time span monitored for inactivity, however, dare not be 
selected too short since the problem otherwise occurs that-said (dialed) 
connection is cleared down even though the TCP connection was not yet 
closed. 

Up to now, a dialed connection that was once set up was-thttr 
maintained during the entire duration of the connection to a special services 
provider in such a way that a payload channel is also occupied even in phases of 
the connection without data transmission. As a result-dtereof, the above- 
described disadvantages arise for the operators of the switching centers, since 
current switching centers are not dimensioned for the absolute call lengths and 
call length distributions that mainly occur, for - example , in the Internet traffic 
to the entry nodes of the Internet service providers. 

As a result of the inventive method, the load of the switching centers by 

.To -fhte en<J y 

special services access traffic is limited+^as a result whereof the switching centers 
need not be dimensioned larger and/or expanded by the respective operator. 

A further advantage of the invention \f o c ir^th!^ofi^ ' 
designational control of the usage charges arising for the subscribers in the 
access network. 
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A further advantage of the invention^fr^ompres ed i n - the possibility of - 
offering features by the switching center in the data transmission pauses over 
what are then the free payload channels and/ or over the still-occupied payload 
channel after the end of the burst-like data transmission in the time available up 
to the end of the time interval that has already been charged. 

An exemplary embodiment of the invention is explained in greater 
detail below on the basis of the drawings 

Figure 1 shows an entry node, i.e. a switching center that links the access 
network to the Internet. The switching center contains, for example, a 
switching system of Siemens AG, namely the switching system EWSD 
switching system is expanded by an Internet line/trunk group LTG-I that can 
also contain POP functions inVhe illustrated case (POP server j= point of 
presence server), but that'- eomp&s e g the interface to the POP server (for 
example, work station computeAof the Sun company) . in any caso> whereby the 
POP server in turn comprises the VDH/SDH interfaces to the Internet. The 
terminal equipment CPE (referred to as^gustomer premises equipment 
^ English ) that-a^e connected to the switching center - are thus connected to a 
switching center in the example of Fi|gure 1 that already represents the entry 
node into the Internet. 

Due to the introduction of a specific service - means LTG-I (Internet 

LTG), which is connected to the switching network SN of the switching 

system like every normal line/trunk group LTG but>^H3 yri3C3 specific 

functions for the Internet traffic, the Internet traffic is separated from the 

ordinary traffic and - 13 thua controlled by separate software. As a result- thereof , 

undesired interactions with existing features \{ the switching center can be 

avoided. . 
To 4k(s tpii ^ 

yK great increase in the complexity of the software in the switching center is-ake~ 
thoreby avoided. 

Figure 2 shows the principle of the inventive method^j^ 
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Via his terminal equipment, the user of an Internet < oovricc - [oicj sets up a 
connection to the POPj>f the Internet service provider with the D-channe^'^^o^j^^- 
JThe ISDN B-channels are t hereby not used. 

After the connection^etup andd ^authcntification, - the user delivers a 
request to the service provider for specific contents or services. The available 
bandwidth of the D-channel is adequate for these tasks. 

The POP of the service provider recognizes the request and edits the 
data for transmission. Subsequently - controlled by the POP -, the B-channel 
connection to the user is set up and the requested data, for example files or 
home pages, are transmitted. 

After successful transmission, the B-channel connection is maintained 
for the remaining running time of the charge interval that has already been paid 
and is cleared down before the next charge pulse aro, alternatively, is 
maintained for the duration of a predetermined time span. 

After the user has processed the requested data, for example has read a 
requested home page, a new request can be delivered that results in a renewed 
setup and cleardown of a B-channel. 

For clearing down the connection to the Internet service provider, a 
corresponding message is sent to the POP over the D-channel and the D- 
channel connection is subsequently cancelled. 

Figure 3 shows a acliemaue illusuat tea- of the call now lor an Internet 
session for the case illustrated in Figure 1, namely^the ense of the connection of 
the POP server (server of the Internet service provider) in the subscriber line 
switching center (yfi the illustrated call flow case, no use of the free B-channels 
ensues in the transmission pauses of the data transmission for offering info such 
as,-f or examp l e ; charge information; otherwise^oorresponding message would 
be inserted into Figure 

The executive sequence of an Internet online session is explained in 
greater detail below on the basis of the call flow according to Figures^. 

First, the Internet service request made via a corresponding terminal 
equipment is recognized in the line/ trunk group LTG and a connection, which 



is independent of the payload connection set up later (bearer independent), is 
set up via the signalling channel. The D-channel is thereby used as what is 
referred to as uplink for the signalling from the user to the switching center. 

The connection setup ■ Siu^cnaucs without occupying payload channels. 
The following advantages derive as a result thereof: 

- the traffic load of the switching center is limited; 

- no fixed signalling allocation is required, i.e. the message sequence 
and/or the sequence of the messages is not prescribed; 

the facility messages (of a potentially proprietary functional protocol) 
can be sent in a loose sequence over the D-channel^f^ 

- the switching-conditioned times, for example for entry and 
^^lcmi^ication procedures, can be intentionally differently 

charged/acquired (for example, free of charge) than the times for the 

actual data transmission since there is the possibility of handling this 

traffic controlled by separate software for Internet traffic. The times of 

the - dataa [sic} transmission can in turn be charged differently than 

( , 3^^5^ ! JxJ bi^r+M network.*) 

standard ISDN connections. 

After the ^ explained connectionsetup, a payload channel is set up for the 
connection only given data traffic, namely in downlink direction, i.e. in the 
direction of the subscriber. The downlink setup of the payload channel is 
initiated by the POP server when the POP server is not integrated in a 
switching center of the access network. Otherwise, i.e. given integration of the 
POP server in a switching center,-sai4 setup is initiated by the switching center. 

After the setup of a payload channel because of data traffic and a burst- 
like data transmission, a cleardown of the payload channel connection ensues 
given maintenance of the bearer-independent signalling relationship between 
the subscriber's terminal equipment [m,} the switching center with the POP. 

The following advantages derive Jn*tfiatr payload channels are occupied 
only given traffic volume, i.e. only temporarily: 



- payload channels are only briefly occupied given data traffic that occurs 
burst-like (for example, Internet traffic, voice traffic, data traffic, fax 
traffic, electronic data exchange (electronic data interchange)); 

- there is the possibility of utilizing the payload channels that are free in 
the data transmission pauses for the implementation of features by the 
switching center, potentially for the transmission of information offered 
by the VST such as, for example, charge information; 

- designational charging/acquisition of the times for making use of the 
access network for the data transmission since the charge for a payload 
connection is dependent on the duration in which^payload channels 
rcquirc d-ThCTefoj^are4ft-a*i active condition r 

-Said targeted charging represents a-aot-«asignificant competitive 
advantage for the operator of the access network in an increasingly competitive 
situation with price wars for customers. 

The charging is usually initiated and controlled by the call control. This 
control can stop or^xes p o ctivdy , interrupt the charging given release of the B- 
channel or channels, and can also restart it or^ rcspcctivoly , let it continue to 
run given renewed occupation/ activation of the payload channels. 

It is ideally cost-saving for the ultimate consumer/ subscriber when the 

burst-like data transmission occurs within a charge interval ^iie ^ $or cx amphv 

has ended no later than one second before the expiration of a charge intervaljso 

that the next charge interval does not start and, thus, charge units are no longer 

incurred at its beginning. This can be designationally controlled by software, 

for example given integration of the POP in the switching center. This method 

is cost-saving for all fee schedules that are not based on a to-the-second billing 
T\fs cost Sav/*3 

-fchk includes the great majority of all charging methods applied worldwide. 

A further advantage of the above-described method is the clean 
separation between times for the entry and ^u^cn^^ic^ f^^procedures 
conditioned in terms of switching technology, times without B-channel 
occupancy but with D-channel occupancy in an active connection as well as 
times for payload channel occupations. Particularly the times for the entry and 



^u^olm^cation procedures^ja am e ly , can largely not be influenced by the 
subscriber and should therefore not be charged to the subscriber given proper 
use. 

The processing of the Internet traffic by the specific line/trunk group 
5 LTG-I allows the handling of the Internet traffic with an independent software 

package. As a result thereof, firs t, undesired interactions with existing features 
^ the switching center- arc - avoidcd ^ and, sccond^ a disproportional increase in 
the complexity of the software in the switching center ^u^e a\rotd«I. 

The configurations of the functional D-channel protocol are described 
1 0 below. This serves to facilitate an understanding of the possibilities of the 

protocol, particularly for the realization of the invention. 

The functional protocol ■ compnSfr a sequence of functional information 
elements (F AC-IE). A functional information element, also referred to below 
as facility information element, requires a certain degree of intelligent 
15 processing by ^terminal equipment ^customer premises equipment CPE) and 

-by-the switching center to which the connection exists, namely both in 
generating^uch information elements * as well . as in annfyzing such inf oi iiialion 
clcmcnto. A sequence of -stteh information elements serves for the setup o£^«- 
connections, i.e. of purely signalling relationships and, potentially, payload 
2 0 channel connections in the method described here. 

Two categories of procedures are defined for the functional signalling of 
- what arc referred t o a s supplementary services. 

The first category ^-whatsis referred to as the "separate messages" 
category, uses separate message types in order to indicate a desired function. 

2 5 The "HOLD" and "RETRIEVE" family of messages are included in this 

category. 

The second category, - wha t i s referred to as the category of "common 
information elements", uses facility information elements FAC-IE for the 
signalling of auxiliary services, but only for the signalling of auxiliary services 

3 0 that do not require any synchronization of resources between user and 

network. 
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The following terms, which are defined in CCITT^^commendation 
X.219, are employed for specifying procedures for the control of remote 
operations: 

- remote operation 
5 — operation classes 

— connection-oriented transport mechanism 

— connectionless transport mechanism, 

— bearer related supplementary service procedure 

- bearer independent supplementary service procedure. 

1 0 Remote Operation 

Procedures and components: 

The remote operation protocol for handling F AC-IEs roilffin^ fr the 
following procedures (means for sending and receiving messages): 

INVOCATION procedure 
15 - RETURN_RESULT procedure 

RETURN ERROR procedure 

- REJECT procedure. 

All necessary FAC-IEs for the processing of features are sent in a 

suitable D-channel message. The aforementioned procedures are the minimum 
2 0 pre-condition in order to set up and clear down connections by means of 

functional protocol. 

The INVOCATION procedure is used in order to initiate an operation 

that is to be implemented by the other side. An operation is a matter of a part 

of a supplementary service, for example a feature. 
2 5 The RETURN RESULT procedure is used in order to transmit the result (on 

the basis of an INVOCATION procedure) of a successfully implemented 

operation. 

The RETURN ERROR procedure is used in order to transmit the ERROR 
information of an unsuccessfully implemented operation. 
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The REJECT procedure is used in order to reject the operation requested by 
the INVOCATION procedure or in order to reply. 

Each of-lawf procedures uses specific (message) components. The 
invoke, return result, return error and reject components are transported in 
5 facility information elements that ar^in turn sent in what are referred to as 

basic call control messages or in separate FACILITY messages between terminal 
equipment and switching center in order to set up or clear down signalling 
relationships and, potentially, payload channel connections. 

The INVOCATION procedure thus uses the INVOKE component, 

1 0 the RETURN RESULT procedure uses the RETURN RESULT component, 

the RETURN ERROR procedure uses the RETURN ERROR component and 
the REJECT procedure uses the REJECT component. 

The connection-oriented transport mechanism requires the 
establishment of a data link and a transport association between the service 

1 5 requester and the service provider. The mechanism allows procedures of the 

second category to be initiated wherein success and/ or failure messages are 
required. The mechanism provides a call reference within the transport 
association that represents a means for the unambiguous association of the 
transport messages of a connection. 

2 0 There is no transport association given the connectionless transport 

mechanism; rather, only a single transport message is respectively transmitted, 
whereby a dummy value is used as call reference. This mechanism allows the 
transfer of requests of operations about whose result no report ensues. 

Supplementary Service Procedures that are Dependent on the Payload 

2 5 Connection. 

This type of procedure is bound to procedures for the basic call control 
and to a payload connection that exists, is being set up or being cleared down. 
The call reference that is used by the basic call control procedure is adopted 
from the bearer connection-dependent INVOCATION procedures in order to 

3 0 correlate with the suitable transactions of the basic call control. The allocation 



between the respective application on the terminal equipment and the 
corresponding switching-oriented program or^respectiveiy, program status is 
thus achieved. 

Transport of the components (dependent on the payload connection) 
5 - Two categories are denned: 

1. Point-to-point transport mechanism ^t^-A 

2. Broadcast transport mechanism. 

Suitable D-channel messages are used for the exchange of FAC-IEs. The 
transport procedures are bound to payload connections (connection setup, 
1 0 active phase of the connection, connection cleardown) that are identified by the 

call reference. 

Example: Tho FAC-IEs are transported in FACILITY messages for the setup 
and cleardown of payload channel connections for the transmission of data 
bursts. 



15 Supplementary Service Procedures that Are Independent of the Payload 

Connection 

This type of procedure c - [sio) is independent of the procedures for the 
basic call control anc^jaot correlated with a payload connection, i.e. not 
correlated with a B-channel. This procedure-type is -fciws ideally suited in order 

2 0 to set up a signalling relationship independent4y o^Jpearer channel and to 

implement potential entry and ■ authcntitication methods without occupying an 
auxiliary channel, in order to occupy one or two bearer channels for the 
implementation of the data transmission only given an immediately impending 
data transmission by switching to the bearer related procedur e - type. ' 

Transport^f the components (independently of the payload connection) 

1. Point-to-point, connectionless^ 

2. Broadcast, connectionless^ 

3. Point-to-point connection, connection-oriented^ 

3 0 4. Broadcast, connection-oriented. 
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The connectionless network protocol uses the "dummy" call reference. 
The FAC-IE is transported in a FACILITY message. 

An example of the inventive method now follows that discloses the 
interworking of the bearer independent service procedure with a bearer related 
procedure. 

a) An Internet connection that requires an ^A^fc^uili^ation operation over the 
D-channel- i9 begun with a bearer independent service procedure, i.e. without B- 
channel occupation. This service procedure can be connectionless ( witnour 
defined signalling procedure) or connection-oriented; 

b) -Said-service procedure must be switched to a bearer related service procedure 
for seizing a B-channel for phases of the burst-like data transmission or for the 
request/delivery of B* channel-associated services, in that a call reference / 
bearer channel reference is requested in a facility message. 

Figure 4 shows the fundamental processing of an Internet request by the 
software of a switching center. The message sequence ensues according to the 
principles explained by Figures^* ' ^ 

The terminal equipment generate/ analyze the messages of the functional 
protocol for the request of D-channel connections o n , resp e ctively -; for the setup 
of connections via B-channels. 



Function as Uplink: 

After analysis of the functional messages (unpacking the messages) by 
the functional analysis software of the LTG of the switching center, the 
"Internet software" assumes the evaluation of the information and their 
processing (also, too, for the interworking with switching center-specific 
features). 

Function as Downlink: 

Given cleardown of B-channel connections, the "Internet software" 
assumes the call control. The functional protocol translator assumes the 
signalling-oriented handling of the messages. 



